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THE .M I S S I S S I P P I A N - PE N N" SYLVA N L \ N  A N D  PE J\' N­
S YLVA>I IA N -PLE I S TOCE K E  UN CONFORM­
ITIES IN LUCAS COUN T Y, IOWA 
A. L. LucN 
The obj ect of this paper i s  to make access ible quantitative data 
011 the magnitude of the �I ississippia11-Penn sylvanian and Penn­
sylvanian-Pleistocene unconformities in south-central  Iowa. This 
data i s  here presented by permission of the State Geologist, Dr.  
G. F. Kay. 
The existence of these tmcon fon111t1es is well  recognized hut 
quantitative d ata arc usually uhscured in  geological reports by 
the mass o f  other i n formation. Quite o ften (1uantitati\·e data 
are not given a t  a l l .  The writer has  had a very good opportunity 
to secure in formation on these buried sur f aces from a study of 
the stratigraphy o f  the geological formations o f  Lucas county, 
Iowa.  In  addition to the fi eld study of sur face exposures over 
f orty dri l l  record s were used . 
Lucas county is the middle cuunty uf the second tier of counties . 
north uf the l\J i ssouri boundary . The only inclurated rock out­
cropping in the county belongs to the Des M oines series of the 
Pennsylvanian system . The Coal l\Teasures are quite deeply cm·­
erecl with Pleistocene depos'.ts over about two-thirds o f  the area 
o f  the county. The M ississippian surf ace is known only f rom 
dri l l  record s,  made in  prospect ing for coal .  
1 .  The Miss issippian Surface. All o f  the indurated rocks o f  
this part o f  Iowa h av e  a gentle dip to the southwest .  I n  Lucas 
county this does not seem to be as much as five feet per mile.  
I t  i s  difficult tu estimate correctly the quantitative effect that 
c1 iffercntial npli ft o r  subsidence has had on the attitude of the 
Mississ ippian surface ; it does not seem to have been great . 
The accompanying map ( Pigure 1 )  gives the locations of 1 5  
dril l-holes from which the data for this paper have been taken . 
T!ie accompanying table summarizes the data o f  the dri l l  logs.  
Pl:lte I i s  a generalized section o f  these coal prospect holes . They 
are numbered in  the circles above and are similarly des ignated on 
the map.  The vertical scale at the left  refers to elevation in f eet 
above sea level (.A. T . )  and is  gTeatly exaggerated. The relative 
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horizontal spacing is not  proport ional to the distance between holes 
but i s  relative only when the holes are proj ected from their normal 
locations onto a straight line, extending from section 25 White 
Breast township ( location o f  No. 26 ) to section 13 Pleasant town­
ship ( location of "'.\; o .  2 ) . This is not a true profile section o f  the 
surface nor a true structure section of the geology, but such a 
s ection is o f  value in order to bring together the dril l  l ogs that 
contain the data. The conclusion has been reached a fter a care­
fnl  study of more than forty drill  records, from the same part of 
the county, that if enough records were available from holes 
drilled to great enough depth and in a straight l ine, almost any­
where through the county, they would reveal the same relations 
in detail that Plate I reveals in general . 
Logs S and 6 are a pproximately one mile apart ; the relief o n  
t h e  M ississippian surface between these points is 1 07 feet. No.  6 
is clown the dip from No.  S and i f  the dip is as much as S feet 
per mile,  which it probably is not, still the relief i s  onr 1 00 feet. 
No. 1 and Ko. 6 are �tbout three and one-half  miles apart on a 
l ine diagonal to the direction of the dip ; in these holes the M is­
sissippian sur face varies by nearly 200 feet. The elevation o f  
3
Lugn: The Mississippian-Pennsylvanian and Pennsylvanian-Pleistocene Unc
Published by UNI ScholarWorks, 1925
D ril l  Sec. No. I 26 rownship-Sec. � 
Elevation of 
Curb 960A.T. 
-- -- · --- --- -
Thickness o f  
Drift 60 Ft. 
Elevation of 
---
toi> of Coal 900.A.T. 
Measures 
Thickness o f  




Lower Coal Cut out 
Elevation o f  
top o f  Not 
Missi ssippian Reached 
Bottom o f  
Hol e  560A.T. 
21  18 3 1  I 16  
-L� Ln . IS Lib. 12 1 Ln. 2 
- - - -
907A.T. 888.A.T.  832A.T. 1030A.T. 
---
35 Ft. 23 Ft. 1 22 Ft. 92 Ft. 
872A.T. 86SA.T. 822.A. T. 938.A.T. 
--- --
220 Ft. 328 Ft. 1 98 Ft. 284 Ft . 
--- ---
653A.T. 688.A .T. ? 7 1 0.A.T. 
---
Not Not Not 
Reached Reached 614A.T. Reached 
652A.T. 537A.T. 526.A.T. 654A.T. 
14 I 33 35 Cdr. 7 Eng. 35 Eng. 24 -i- -
980.A.T. 986A .T. 1004A.T 
104 Ft.  I 1 34 Ft. 
876A.T. l 852A.T. 
281 Ft. 214 Ft. 
? ? 
Not 
59SA.T.  I Reached 
539A.T. l 638A.T. 
1 1 3 Ft. 
891 A .T. 
1 81 Ft. 




15 I 6 5 ----Cdr.  3 Pl.  27 Pl . 26 
- - -
900.A.T.  8 1 8A.T.  SOSA.T.  
---
225 Ft. 40 Ft. 35 Ft . 
Not 778.A.T. 770.A .T. 
Reached 
---
? 237 Ft. 20 Ft. 
Cut out ? 761 A. T. 
--
Not 
Reached 541 .A.T. 648A.T. 
675A.T. 540 A.T. 647.A.T. 
4 3 
--- -
Pl. 22 Pl. 22 
- -
948A.T.  968A.T. 
---
104 Ft. 226 Ft. 
---
844A .T. 742A.T. 
--- ---
56 Ft. ? 




788A.T. 742A .T.  
1 2 
Pl.  1 2  Pl. 1 3  
- -
808A.T.  791 A.T. 




42 Ft. 70 Ft. 
7SOA.T. 
? 721 .A.T. 
736.A.T. 70 A.T. 
724.A.T. 623A.T. 
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the Mississippian sur f ace in hole No.  1 is 736 feet A. T. and in 
No.  6 it is 54 1 feet A. T. In hole No.  1 8  the M i ssissippian rock 
was not reached, so at that point it  must be lower than 537 feet 
_'\ . T.,  but as this is down the clip f rom the higher points its 
importance i s  somewhat diminished . In the vicinity of Lucas, 
located in the eastern part of Jackson township, :!'.I ississippian rock 
has been reached at about 620 feet A. T . ,  a comparatively high 
point as the southwesterly dip tends to carry the M ississippian 
surface downward . Near the center o f  Monroe county, 1 5  miles 
to the east of the east si<le o f  Lucas county, the l\T ississippian sur­
face is as low as 600 feet A. T .  
Even with the large number o f  dril l-records available it  seems 
quite unlikely that either the highest point on the M ississippian 
sur f ace or  its lowest point should have been found.  The con­
clusion seems justified that the relief on this buried sur f ace, i n  
Lucas county and in south-central Iowa, is  a t  least 200 feet and 
may be as much as 250 feet. It  bas the characteri st ics of mature 
topography. 
2. The Coal nleasures Surface. Dril l-holes 3 ancl 4 are but 
one-eighth of a mile apart but in that distance the Coal Measures 
sur face changes i n  elevation by 1 02 feet. Numbers 15 ancl 35 are 
about five miles apart and on a l ine parallel to the strike ; the 
Pennsylvanian surface varies in a ltitude by 2 1 6  feet, from 891 
feet A .  T. in N o .  35 to 675 feet A. T. in No.  1 5 ,  where the dril l 
did not completely penetrate the drift .  N umbers 1 5  and 16 are 
four miles apart on a line diagonal to the strike ; between these 
places the relief is 263 f eet . The Des f.,foines sur face was reached 
at 938 feet A. T. in N o .  1 6  and at 675 feet A. T .  i n  No.  1 5  where 
the bottom of the drift  had not been reached . No. 1 5  is  also 
located up the dip relative to No. 1 6. Surface exposures of Coal 
:\ifeasures are known between elevations 940 and 950 f eet A. T. 
It i s  very unlikely that the lowest point would have been f ound in 
hole No. 1 5 .  In view of these facts it seems conclusive that 
the · sub-drift  sur face has a mature topography and a rel ief  of at 
least 265 feet. 
I t  i s  apparent f rom the plate and from the data given above 
that the Des Moines series is of very v ariable thickness, due to 
the uneven sur face on which it was laid down and to the erosion 
it has suffered subsequent to its deposition. The minimum thick­
ness in  this area, where the entire existing thickness of the Coal 
Measures has been penetrated, i s forty-two feet in hole No. 1 .  
I n  No.  26 the Coal Measures are at least 340 feet thick.  There 
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i s  evidence i n band, not presented here, whi c h  s hows t ha t t h e D es 
"'.\1oines seri es may be as m u ch as 500 f ee t t hic k  i n  pla c es .  
The thickness of the Pl eis tocene depos i t s  a t t h e  prese n t  t ime 
va ries from nothi ng to 226 feet , i n 1 _ 1ol e No. 3 . They a r e  p rob ­
ably thicker in No. 1 5  where 
t
hei r ent i r e  t hic kne s s  ha s no t b een 
pen etra ted. Nu mber 1 5  i s si t u at ed i i 1  a val ley, a t 900 f e et A. 
T . 
Thi s val l ey at one time m u st have been fil l ed wit h dr if t up t o  o r 
n ea rly to the elevation o f  t he upland , t he Ka ns a n  pla in .  
The 
Ka nsan plain, when i ntact , exis ted at an ele va t io n  o f  a b out 1000 
feet A T. , hence the Plei stocene depos i t s  at t h i s  point a t o n e t ime 
m u st ha v e  been fu l l y  325 feet t hick. U nde r t he pres e n t  s u rf a c e  o f  
the upla nd areas, remnant s o f  t he once ext e ns ive Ka ns a n  pla in , t he 
Pl ei stocene deposits rarely total l ess t han 1 00 f eet i n t h ic kn e s s .  
S T A TE UNIV ERSITY oF I ow A. 
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